The history of scientific forest management in Bangladesh dates back to the nineteenth century with defined forest policies and laws. Due to various socio-economic and socio-political factors, forest cover of the country reduced drastically and all such policy initiatives proved ineffective. Although traditional forest management objectives covered a wide range from economic benefit to ecological stability, these have never been attained fully. Huge population and limited land area compelled policy makers to think about alternatives to traditional forest management. One alternative, social forestry, was introduced in Bangladesh in early 1980s and has proved to be extremely successful.
Introduction

Forestry and Livelihood: A global overview
Forestry cover is shrinking worldwide in general. Net annual deforestation rates for the period 1990-2000 were estimated at 9.0 mill ha globally, as compared to previous estimates of 11.3 mill ha during the period 1990 (FAO, 1997 and 13 mill ha during 1980 -1990 (FAO, 1995 . Matthews (2001) mentioned that deforestation rates have increased in tropical Africa, remained constant in Central America and declined only slightly in tropical Asia and South America. Tropical forests are disappearing alarmingly in particular. Matti (2000) viewed population and income at national level as the most important factors explaining deforestation at sub-national level. Eustaquio and Blanco (2000) in their case study 'Causes of Brazilian Amazon Deforestation' mentioned that accumulated deforestation in the Brazilian Amazon has resulted from a multiplicity of factors and actors where the causes and sources are intermingled. It is estimated that since 1961 tropical countries lost over 500 mill ha of forest cover and consumption of forest products rose by 50 percent (Gardner-Outlaw and Engelman, 1999) .
Of the billion poorest people in the world -those living on less than US$ 1 per day -two thirds live in rural areas (IFAD, 2001) . Rural poverty is concentrated in many areas of the World's most threatened forest biodiversity (McNeely and Scherr, 2003) , and over 90% of the world's poorest people depend on forests for their livelihoods (World Bank, 2001) . Cincotta and Engelman (2000) reported that more than a billion people live within the world's 19 forest biodiversity 'hotspots'.
Between the 1960s and 1990s rural population rose by 40% in developing countries and it is projected that by 2015, the world's rural population will be more than three billion (Scherr, 1999) . It is found that in China most forests are located in officially designated 'poor counties' (Lele et al., 2002) . In India, about 66% percent forests are in economically poorer tribal areas and some 100 million people are estimated to be forest dwellers (Kumar and Saxena, 2002) . Therefore, the crucial role of forests in the livelihoods of the poor has become more widely recognized Forestry: Bangladesh perspectives Bangladesh with total population of about 126 mill in a total area of 147,570 km 2 is the most densely This is much lower than the Government estimate because the FAO estimate includes only the designated Government RF, PF and USF without taking into consideration the village forests and private forests (Table 1) . Besides, the FAO estimate for forest plantations (625,000 ha) is also much lower than the forest statistics of Bangladesh (unpublished data).
Due to poor growth of industries, the unemployment rate is increasing day by day in Bangladesh.
Agrarian rural people around the forests heavily depend on forests for their livelihood. As a result of Reckoning Social Forestry in Bangladesh by Muhammed et. al. published in Forestry; 78(4), 2005 4 the tremendous demographic pressure -975 people km -2 (FAO, 2003) -for both housing and agriculture, use of land between and within forested areas is accelerating the rate of deforestation with loss of ecosystem, wildlife and biological diversity leading to overall environmental deterioration. According to the statistics drawn in the Forestry Sector Master Plan (FSMP), some 51.1% of Forest Department controlled and District Administration controlled forests are identified (2001) as productive forests and the rest as unproductive ones (GOB, 1995) . Between 1960 and 1990 the estimated rate of deforestation in Bangladesh was 8,000 ha year -1 resulting in a loss of 40% of forestlands (WRI, 1992) . The deforestation rate in Bangladesh was 0.9% in 1970, but rose to 2.7% in 1984 -1990 . A huge amount of land has been encroached upon and put to other land uses like agriculture, habitation and industry. Table 2 shows that among the designated forests, moist deciduous Sal (Shorea robusta) forest is heavily encroached upon (31. 9%). Ghana's forest explicitly mentioned that 'Trees outside forest reserves are the key to sustainable forest and timber resources management in the future'. Realizing the success of social forestry in many other developing countries, the Bangladesh Government has undertaken this practice as a strategy for socio-economic development.
Objectives of the study
The people-oriented forestry program of Bangladesh, which started in the early 1980s through donor assisted programs, is the main focus of this study. This program is considered to be one of the most effective and successful forestry programs in Bangladesh. To adjust this new program to the existing structure, some new aspects with regards to manpower, institution and policy and legislation were added. The policy and program implementation now need to be evaluated. The specific objectives of the study are as follows:
Identify the key social forestry issues, policies and institutional context in Bangladesh.
Investigate the social forestry program structure, its achievements and impacts on participants in recent years.
Analyze the institutional development in the light of forest policy and planning.
Identify underlying barriers to social forestry in Bangladesh.
Methodology
The whole study has been carried out through an explorative research and the approach was holistic.
Literature was reviewed to provide the national and international context. Relevant project documents on social forestry have been reviewed to explain the social forestry facts and figures.
Field visits were made to all three Social Forest Circles namely Dhaka Social Forest Circle, Jessore
Social Forest Circle and Bogra Social Forest Circle in Bangladesh to gather data on social forestry plantations (i.e. how much forest has been felled by each plantation category; how many participants involved; how much timber, fuel wood, poles derived; financial return etc.). In order to gather such data a structured questionnaire was used. Pertinent information was collected by interviewing forest officials and participants through on-the-spot interviews. As such 90 participants were randomly interviewed selecting 35 from Dhaka, 35 from Jessore and 20 from Bogra region. In addition, 12 participants who had received the minimum income from final felling were selected at random from these three regions and interviewed. Also 12 forestry professionals who are actively involved in forest policy and program implementation were interviewed. Then those data have been analyzed and compared with official records, planning documents and the views of the policy makers and beneficiaries. The Forest Policy of 1994 (GOB, 1994) and the Forestry Master Plan (GOB, 1995) have been critically reviewed with respect to achievements so far made in relation to the policy and plan provisions. Plan. In addition, in order to put forward the social forestry activities with respect to the Master Plan, the Social Forestry Rules 2004 has become effective after approval of the Government.
Development Principles of Forestry Sector in Bangladesh
Social forestry perspectives in Bangladesh
The Forest Policy of 1979 clearly laid down the participatory approach to be followed in Government owned forest land and plantations on marginal land (GOB, 1979) . In 1982 under the auspices of this new forest policy, the Asian Development Bank (ADB) assisted the first community forestry project which was located in the northern part of the country, a recognized environmentally degraded zone where areas had been targeted for participatory forestry. This project has been successful even in the marginal land of the region. The first project was done only on marginal fallow land such as roadsides, the sides of railway lines and institutional premises but now social forestry is also being practiced in the degraded forests areas. The participants became more interested after getting their share of the income generated by the project. This project is considered to be the start of participatory forestry in Bangladesh. Since then the social forestry program in Bangladesh has been carried out under various aided development projects. The chronological development of this system is shown in Table 3 .
Social forestry program performance
Since program initiation, social forestry with a participatory approach has gained momentum all over the country despite many obstacles, for example lack of organizational capabilities, skilled towards this newly introduced practice and as a consequence some well managed tree gardens were felled illegally without realizing a clear benefit either to participants or to the Government. Also, some plantations were reported to have been felled sporadically on the occasion of road expansion 
Harvesting summary of social forestry plantations
Due to the various issues stated above, social forestry plantation felling before 2000 was not significant. Table 5 summarizes the participatory social forestry plantation felled during last four years (2000) (2001) (2002) (2003) in Bangladesh. It shows that more than 23,000 people got their correct share (i.e.
according to the written agreement between the Forest Department and the individual social forestry participant) from the final felling of different social forestry plantations (woodlot, agroforestry and strip plantation). Woodlots are continuous block plantations mainly raised for fuel wood and timber.
Agroforestry is a land use technology where trees and cereal crops are grown simultaneously and or sequentially with wood production as the major objective. Strip plantations are mainly raised in two or more strips either on roadsides or on railway lines sides. The Government got a total of US$ 5.59 mill and participants got a total of US$ 5.26 mill during the last four years. In order to sustain the practice, i.e. to undertake further plantings after felling, a monetary reserve is being made by depositing 10% of final return from each plantation into a Tree Farming Fund (TFF); a total of US$ 1.19 mill is thus saved so far. This fund should be sufficient to prevent a monetary crisis in the Forest Department. Considering the average yield of social forestry plantations in Bangladesh (Table 6) , timber yield was highest in strip plantations (15.2 m 3 ha -1 ) followed by woodlots and agroforestry plantations. In the case of fuelwood, this was highest in woodlots (17.7 m 3 ha -1 ) followed by strip and agroforestry plantations. This is of course, a low yield per ha because of the heterogeneity in felling age. The total individual financial return (US$ 223 person -1 ) is not attractive to a person engaged in tree planting program for more than ten years. This was found while interviewing particularly the beneficiaries of very small final incomes. The underlying reason for low individual shares is that some plantations were too immature to fell and some were felled after the planned rotation period. Besides, during first rotation period, the participants doubted that the Forest Department would really fell the plantation or they would really be given their agreed share. Unit returns from the different kinds of plantations were examined. Tree density is highest in woodlot plantations (2980 seedlings ha -1 ) followed by agroforestry (1380 seedlings ha -1 ) through alley cropping (an alley of two or more lines of trees are planted followed by a 30 meter interval for agriculture) and lowest in strip plantations (1000 seedlings km -1 ). Therefore, conceptually, woodlot plantations should generate the highest financial return, about three times that of strip * in case of strip plantation, unit will be m 3 km -1 for timber and fuelwood and no. km -1 for poles Source: Extracted from Table 5 plantations and double that of agroforestry plantations. But the actual return streams from harvested plantations did not follow this sequence (Fig. 1) . In 2003, it was found that the 25% of the felled strip plantations was cut before the rotation age due to road expansion; it was also common in 2000 and 2002 for this type of plantation. Woodlots were felled in 2003 from well stocked productive sites in comparison to previous years and that's why per unit return was little bit higher. However, the reason for the lowest per unit return from agroforestry in 2003 could not be clarified either from the field survey or from the official remarks. Analytical results on critical issues of Social forestry in Bangladesh
In this section we compare the provisions of the major policies and plans relating to social forestry in Bangladesh as outlined earlier with their actual achievements and returns. In the Forestry Sector Master Plan, to reach the stipulated target of forestry, there is an estimated expenditure of US$ 1368 mill for 20 years , i.e. US$ 68.37 mill year -1 . Actual expenditure during the last seven years in the forestry sector of Bangladesh (Table 7) remained well below the estimated allocation. So low financing is one of the reasons for poor performance. If the pace of financial expenditure remains as it is, the Master Plan target will never be achieved and likewise, the Forest Policy will loose its effectiveness. 
Conclusion and Recommendations
Social forestry has been practiced for more than two decades in Bangladesh and is now at a stage of mass production (unpublished data). However, there are unresolved problems embedded in current practices. Unless the participants are given a clear legitimate usufruct right, they will remain skeptical about the program. They should have meaningful access to all stages in the process from planning to implementation, so that they would not have to wait for bureaucratic decisions on felling and other relevant social forestry operations. The average individual final returns (US$ 223 person -1 )
are not attractive. However, some people got about US$ 5000 to US$ 8500 from final felling, sufficient to improve their standard of living and social position. Therefore, in order to keep up the current pace of social forestry development in Bangladesh, the Government needs to more institutionalize the practice, so that every stakeholder will be more aware of their responsibilities to derive maximum output. Also, efficiency studies (technical and production efficiency of social forestry) like SFA (Stochastic Frontier Analysis) and DEA (Data Envelopment Analysis) should be done in social forestry in Bangladesh. However, efficiency measurement is highly data dependent, and difficulties common in the forestry sector, such as long production periods, still apply.
Efficiency measurement provides information about the direction of change as well as useful management inputs (Carter and Siry, 2003) . As far as the monetary return and environment are concerned, there should be a regular flow of investment to sustain the practice. As is clearly shown the physical target has not been achieved due to limited budgetary allocation, therefore, the Government should ensure sufficient funds. Otherwise, the plan and policy will remain unachieved. 8. In order to preserve the soil, water and biodiversity, the natural forests of the hilly areas and the catchments of the rivers within the country shall be declared as Protected Areas, Game Sanctuaries, and National Parks. It will be the endeavourer of the Government to keep 10% of the national forests as 'Protected Area' by the year 2015.
9. An integrated management plan will be prepared for Sunderbans incorporating the management of forest, water and wildlife.
10. State owned hill and Sal forests will be managed as production forest except those declared as 'Protected Areas' for preserving soil, water and biodiversity. The production forests will be managed on commercial basis with due consideration to environment.
11. The critical areas like steep hill slopes, vulnerable watersheds, wetlands will be designated as 'forests' and will be managed as Protected Areas.
12. Denuded and encroached Government forest lands will be identified and brought under afforestation program with peoples' participation on benefit sharing approach preferably under agro-forestry wherein NGOs may be associated.
13. Modern and appropriate technologies will be introduced as attempts to minimize the loss at all steps of collection and processing of forest produces.
14. Emphasis will be laid on the modernization of forest-based industries to maximize the utilizations of forestry raw materials.
15. Steps will be taken to bring in competitive and profit-oriented management to the state owned forest based industries under the purview of open market economy.
16. Labor intensive small and cottage industries based on forest products will be encouraged in the rural areas.
17. Forest transit rules will be made simpler to meet the present day needs.
18. Since wood deficit exists, the ban on export of logs will continue. Processed wood products can however be exported. Import of wood and wood products will be liberalized, but reasonable import duties will be levied on forest products that are abundant in the country.
19. Due to shortage of forest area in the country, no forestland will be allowed to be used for any purpose other than afforestation, without the permission of the head of the Government. 20. In absence of clearly defined land ownership, the tribal people inhabiting adjoining forest lands in some parts of the country used to cultivate any where in the forest land at random. Clearly delineated forest land will be set aside for them through forest settlement operation and the rest will be brought under permanent forest management.
21. Training, technical assistance and financial support will be enhanced towards private afforestation and tree based rural development programs, from the funds received as international grants and from donors.
22
. Women folk will be encouraged more in programs such as homestead afforestation, rural tree farming and participatory forestry.
23. Eco-tourism will be encouraged keeping in mind the carrying capacity of the forest and the nature.
24.
To create massive awareness about afforestation, protection and utilization of forests and forest products, mass media campaigning shall be taken up both in Government and in Non Government channels.
25. Under forestry programs, fruit tree planting shall be encouraged in addition to timber, fodder, fuel wood trees and other non wood products, in the habitations.
26.
Steps will be taken to modernize the methodology of extraction of forest produces to minimize loss and increase efficiency.
27. Forest Department will be strengthened to achieve the objectives and goals of the policy and a new Social Forestry Department will be established.
28. The research institutions, education and training institutions related to forestry will be strengthened to achieve the policy targets and their roles will be enhanced and integrated.
29. In the light of the aims, objectives and targets set up in the policy statement the acts and rules related to forestry shall be modified, amended and if necessary new Acts and Rules will be promulgated.
